Load-induced focal adhesion mechanotransduction is altered with aging in the Fischer 344/NNiaHSd x Brown Norway/BiNia rat aorta.
The focal adhesion kinase (FAK) pathway has emerged as a critical component for mediating numerous cellular responses including control of cell growth, differentiation, and adaptation. Here we compared the expression, basal activation, and the ability of increased intraluminal pressure to activate FAK and focal adhesion-associated proteins in the aorta of adult (6 months old) and very aged (36 months old) Fischer 344/NNiaHSd x Brown Norway/BiNia (F344/NXBN) rats. Immunoblot analysis showed increases in the aortic content of FAK (15%), FAK related non-kinase (p41-FRNK) (28%), Src (92%), RhoA (41%), and paxillin (23%) in the very aged aortae. Increased age significantly changed the basal phosphorylation status of FAK and paxillin. Application of aortic intraluminal pressure (200 mm Hg) amplified the phosphorylation of FAK (Tyr 925), Src (Tyr 416), and paxillin (Tyr 188) in adult animals while aortic loading in the very aged animals failed to induce FAK (Tyr 925) phosphorylation. Aging did not alter the load-induced regulation of RhoA; however, FRNK (p41) translocation between cytosolic and membrane compartments was increased. These results confirm previous observations that FAK and focal adhesion-associated proteins are mechanically regulated and expand these studies to suggest that FAK mechanotransduction is altered with aging.